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MONO-DIAMETER WELLBORE CASING 
Cross Reference To Related Applications 

The present application daims the benefit of the filing date of U.S. provisional 
patent application serial no. 60/326.886, attorney docket no. 25791 .60, filed on 

5 10/03/2001, the disclosure of which Is incorporated herein by referencer 

This application is a continuation-in-part of: (1) U.S. utility application serial, 
number 09/454.139, attorney dodcet number 25791.3.02, filed on 12/3/1999, which 
daimed the benefit of the filing date of U.S. provisional patent application serial number 
60/1 1 1 ,293, attorney dodcet number 25791 .3. filed on 12/7/1998, and (2) U.S. 

1 0 provisional application serial number 60/262,434, attorney docket number 25791 .51 , 
filed on 1/17/2001, the disdosures of which are incorporated herein by reference. 

The present application is related to the fdlowing: (1) U.S. patent application 
serial no. 09/454,139. attorney docket no. 25791.03.02, filed on 12/3/1999. (2) U.S. 
patent application serial no. 09/510.913. attorney docket no. 25791.7.02, filed on 

15 2/23/2000, (3) U.S. patent application serial no. 09/502,350, attorney docket no. 
25791 .8.02, filed on 2/10/2000, (4) U.S. patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 1 1/15/1999, (5) POT patent application serial 
no. PCT/US01/04753, attorney docket no. 25791,10.02, filed on 2/14/2001, (6) U.S. 
patent applicatk>n serial no. 09/523,460, attomey docket no. 25791.11.02, filed on 

20 3/10/2000. (7) U.S. patent application serial no. 09/512,895, attomey docket no. 
25791.12.02. filed on 2/24/2000, (8) U.S. patent application serial no. 09/51 1.941, 
attomey docket no. 25791,16.02, filed on 2/24/2000. (9) U.S. patent application serial 
no. 09/588.946, attomey docket no. 25791 .17.02, filed on 6/7/2000, (10) U.S. patent 
applicatk>n serial no. 09/559,122, attomey docket no. 25791.23.02, filed on 4/26/2000, 

25 (11) POT patent application serial no. PCT/USOO/1 8635, attomey dodcet no. 
25791.25.02, filed on 7/9/2000, (12) POT patent application serial no. 
PCT/USO0/30022. attomey docket no. 25791.27.02, filed on 10/31/2000. (13) U.S. 
patent applteatipn serial no. 09/679,907. attomey docket no. 25791 .34.02, filed on 
10/5/2000, (14) PCT patent application serial no. PCT/USpO/27645, attomey docket 

30 no. 25791.36.02, filed on 10/5/2000, (15) U.S. patent application serial no. 09/679.9(^, 
attomey docket no. 25791.37^02, filed on 10/5/2000. (16) PCT patent applicatton serial 
no. PCT/US01/19014. attomey docket no. 25791.38.02. filed on 6/12/2001. (17) PCT 
patent application serial no. PCT/US01/41446. attomey dodcet no. 25791 .45.02, filed 
on 7/28/2001. (18) PCT patent application serial no. PCT/US01/23815, attomey docket 

35 no. 25791.46.02, filed on 7/27/2001, (19) PCT patent application serial no. 

PCTAJS01/28960. attomey docket no. 25791 .47.02. filed on 9/17/2001 . (20) U.S. 
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provisional patent application serial no. 60/237,334, attorney dodtet no. 25791 .48, filed 
on 10/2/2000, (21) U.S. provisional patent application serial no. 60/270,007, attorney 
docket no. 25791.50. filed ^ 2/20/2001; (22) U.S. provisional patent application serial 
no. 60/262;434. attorney docket no. 25791.51, filed on 1/17/2001; (23) U.S. provisional 
5 patent applteatkm serial no. 60/259.486. attorney dodcet no. 25791 .52. filed on 

1/3/2001; (24) U.S. provistonal patent applteatton serial no. 60/303,740. attorney docket 
no. 25791.61, filed on 7/6/2001; (25) U.S. provisional patent applicafion serial no. 
60/313.453. attorney docket no. 25791.59. filed on 8/20/2001; (26) PCT patent 
appGcation serial no. PCT/US02/24399, attorney docket no. 25791 .59.02. filed on 
1 0 8/1/02. (27) U.S. prDvisk>hal patent application serial no. 60/317,985. attorney docket 
no. 25791.67. filed on 9/6/2001. (28) U.S. provisional patent apptlcatton serial no. 
60/318.021. attorney docket no. 25791 .58, filed on 9/7/2001 , (29) PCT patent 

appHcation serial no. PCT/US ;. attorney docket no. 25791 .58.02 

fried on 8/13/02. (30) U.S. proviskmal patent appBcatlon serial no. 60/318,386. attorney 
15 docket no. 25791.67.02. filed on 9/10/2001 and (31) PCT patent appRcatlon serial no. 

PCTAJS , attorney docket no. 25791 .67.03. filed on 8/14/02. the 

disclosures of whteh are incorporated herein by reference. 

Background of the Invention 
This invention relates generally to wellbore casings, and in particular to wellt)ore 
20 casings that are formed using expandable tubing. 

Conventionally, when a wellbore is created, a number of casings are installed in 
the borehole to prevent collapse of the borehole wall and to prevent undesired outflow 
of drilling fluid into the formation or inflow of fluid from the fomnation into the borehole. 
The borehole is drilled in intervals vi/hereby a casing which is to be installed In a lower 
25 borehole inten^l is towered through a prevtously installed casing of an upper borehole 
inten/al. As a consequence of this procedure the casing of the lower Interval is of 
smaller diameter than the casing of the upper interval. Thus, the casings are in a 
nested arrangement with casing diameters decreasing in downward direction. Cement 
annulare provided between the outer surfaces of the casings and the borehole wail to 
30 seal the casings from the borehole wail. As a consequence of this nested arrangement 
a relatively large borehole diameter is required at the upper part of the wellbore. Such 
a large borehole diameter involves increased costs due to heavy casing handling 
equipment, large drill bits and increased volumes of drilling fluid and drill cuttings. 
Moreover, increased drilling rig time is involved due to required cement pumping, 
35 cement hardening, required equipment changes due to large variations In hole 
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diameters drilled In the course of the well, and the large volume of cuttings drilled and 
removed. . 

The present Invention is directed to overcoming one or more of the limitations of 
the existing procedures for fonriing new sections of casing in a wellbore. 
5 Summary of the Invention 

According to one aspect of the present Invention, a method of creating a mono- 
diameter wellbore casing in a borehole located in a subtenanean fonnatlon including a 
preexisting wellbore casing is provided that includes installing a tubular liner and a first 
expansion cone in the borehole, irjecting a fiuldic material into the borehole. 

10 pressurizing a portion <if an interior region of the tubular liner below the firet expansion 
cone, radially expanding at least a portion of the tubular liner In the.borehole by 
extmding at least a portion of the tubular liner off of the first expansion cone, radially 
expanding an overiap between the preexisting wellbore casing and the tubular liner, 
and radially expanding the portion of the tubular liner that does not overlap with the 

15 preexisting wellbore casing using a second expansion cone. 

According to another aspect of the present Inveiition, a system for creating a 
mono-diameter wellbore casing In a borehole located In a subterranean fwmatlon 
including a preexisting wellbore casing is provided that Includes means for Installing a 
tubular liner and a first expansion cone In the borehole, means for InjecUng a fiuldic 

20 material into the borehole, means for pressurizing a portion of an Interior region of the 
tubular liner below the first expansion cone, means for radially expanding at least a 
portion of the tubular liner In the borehole by extaiding at least a portion of the tubular 
liner off of the first expansion cone, means for radially expanding an overlap between 
the preexisting wellbore casing and the tubular liner, and means for radially expanding 

25 the portion of the tubular liner that does not overlap with the preexisting wellbore casing 
using a second expansion oone. 

According to another aspect, of the present invention, a method of creating a 
tubular stnjcture having a substantially constant Inside diameter Is provided that 
Includes installing a first tubular member and a first expansion cone within a second 

30 tubular member, injecting a fluidic material into the second tubular member. 

pressurizing a portion of an interior region of the Urst tubular mernber below the first 
expansion cone, radially expanding at least a portion of the first tubular member in the 
second tubular member by extniding at least a portion of the first tubular member off of 
the first expansion coiie. radially expanding an overlap between the first and second 

35 tubular rhembers. and radially expanding the portion of the first tubular member that 
does not overlap with the second tubular member using a second expansion cone. 
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According to another aspect of the present invention, a system for creating a 
tubular structure having a substantially constant inside dianneter is provided that 
Includes means for installing a first tubular member and a first expansion cone within a 
second tubular member, means for injecting a fluidic material into the second tubular 

5 member, means for pressurizing a portion of an interior region of the first tubular 

member below the first e)q3ansion cone, means for radially expanding at least a portion 
of the first tubular member in the second tubular member by extruding at least a portion 
of the first tubular m^ber off of the first expansion cone, means for radially expanding 
an overlap between the first and second tubular members, and means for radially 

10 expanding the portion of the first tubular member that does not overiap with the second 
tubular member using a second expansion cone. 

According to another aspect of the present invention, an apparatus is provided 
that includes a subterranean formation including a borehole, a wellbore casing coupled 
to the borehole, and a tubular liner overlappingly coupled to the wellbore casing, 

1 5 wherein the inside diameter of the portion of the wellbore casing that does not overlap 
with the tubular liner is substantialiy equal to the inside diameter of the tubular liner, 
and wherein the tubular liner is coupled to the wellbore casing by a method Including 
installing the tubular liner and a first expansion cone in the borehole, injecting a fluidic 
rrtaterial into the borehole, pressurizing a portion of an interior region of the tubular liner 

20 below the first expansion cone, radially expanding at least a portion of the tubular liner 
in the borehole by extmding at least a portion of the tubular liner off of the first 
expansion cone, radially expanding an overlap between the wellbore casing and the 
tubular finer, and radially expanding the portion of the tubular liner that does not 
overlap with the wellbore casing using a second expansion cone. 

25 According to another aspect of the present invention, an apparatus Is provided 

that includes a first tubular member, and a second tubular member overlappingly 
coupled to the first tubular member, wherein the inside diameter of the portion of the 
first tubular member that does not overlap with the second tubular member is 
substantially equal to the inside diameter of the second tubular member, and wherein 

30 the second tubular menrri^er is coupled to the first tubular member by a method that 
includes installing the second tubular member and a first expansion cone in the first 
tubular member, injecting a fluidic material into the first tubular member, pressurizing a 
portion of an interior region of the second tubular member l>elow the first expansion 
cone, radially expanding at least a portion of the second tubular member in the first 

35 tubular member by extruding at least a portion of the tubular liner off of the first 

expansion cone, radially expanding an overlap between the first and second tubular 
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members, and radially expanding the portion of the second tubular member that does 
not overlap with the first tubular member using a second expansion cone. 

Brief Description of the Drawings 
FIG. 1 1s a fragmentary cross-secSlonal view illustrating the drilling of a new 
5 section of a well borehole in a borehole including a preexisting section of wellbore. 
casing. 

FiQ. 2 Is a fragmentary cross-sectional view illustrating the placement of an 
embodiment of an apparatus for creating a casing virithin the new section of the well 
boreholeof FIG. 1. 

10 FIG. 3 is a fragmentary cross-secGonal view illustrating the injection of a 

hardenable fluidic sealing material into the new section of the well borehole of FIG. 2. 

FIG. 4 is a fragmentary cross-sectional view illustrating the injection of a fluidic 
material into the new section of the well borehole of FIG. 3. 

FIG. 5 is a tiragmentary cross-sectional view illustrating the drilling out of the 
15 cured hardenable fluidic sealing material and the shoe from the new section of the well 
boreholeof FIG. 4. 

FIG. 6 is a cross-sectional view of the well borehole of FIG. 5 following the drilling 
out of the shoe. 

FIG. 7 is fragmentary cross^secHonal Illustration of the well borehole of FIG. 6 
20 after positioning a shaped charge within the overiap between the expandable tubular 
member and the preexisting wellbore casing. 

FIG. 8 is a cross-sectional illustration of the well borehole of FIG. 7 after 
detonating the shaped charge to plasticalty defoon and radially expand the overtap 
between the expandable tubular member and the preexisting wellbore casing. 
25 FIG. 9 is a fragmentary cross-sectional view of the placement and actuation of an 

expansion cone within the well borehole of FIG. 8 to fomi a mono-diameter wellbore 
casing. 

FIG. 10 is a cross-secBonal illustration of the well borehole of FIG. 9 foBowing the 
formation of a mono-dianfieter wellt>ore casing. 
30 FiG. 11 is a cross-sectional illustration of the well borehole of FIG. 10 following 

the repeated operation of the methods of FIGS. 1-10 In order to form a mono-diameter 
wellbore casing including a plurality of overiapping wellbore casings. 

FIG. 12 is a fragmentary cross-sectional illustration of the placement of an 
altemative embodiment of an apparatus for fonmihg a monoKiiameter wellbore casing 
35 Into the wen borehole of FiG. 8. 
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FIG. 13 Is a cross-sectional illustration of the well borehole of FIG. 12 following 
the formation of a mono-dianrmter weltbore casing. 

FIG. 14 Is a fragmentary cross-sectional illustration of the placement of an 
laltemaflve embodiment of an apparatus for forming a mono-diameter wellbore casing 
5 Into the well borehole of FIG. 8. 

FIG. 1 5 is a fragnnentary cross-sectional illustration of the well borehole of FIG. 

14 during the iniection of pressurized fluids Into the well borehole. 

FIG. 16 is a fragmentary cross-sectional iUustration of the well borehole of FIG. 

15 during tifie formation of the mono-dianrieter wellbore casing. 

10 FIG. 17 is a fragmentary cross-sectional illustration of the well borehole of FIG. 

16 following the formation crfttie monp-diameter wellbore casing. 

Detailed Description off the IllustraUve Embodiments 
RefeninjB initially to FIGS. 1-10, an enrit>odiment of an apparatus and mettiod for 

1 5 forming a nrK>ncKliameter wellbore casing witiiin a subterranean formation will now be 
described. As illustrated in Fig; 1, a wellbora 100 is positioned in a subterranean 
formation 105. The weHbore 100 iridudes a pre-existing cased section 110 havlrtg pre- 
existing wellbore casing 1 15 and an annular outer layer 120 of a fluldic sealing material 
such as, for example, cement The wellbore 100 may be positioned in any orientation 

20 from vertical to horizontal. In several alternative embodlmcMits, ttie pre-existing cased 
section 1 1 0 does not indude the annular outer layer 1 20. 

In order to extend ttie wellbore 100 into ttie subten^nean formation 105, a drill 
string 125 is used In a well known manner to drill out material from tiie subterranean 
formation 105 to form a new wellbore section 1 30. 

25 As illusti^ted in FIG. 2, an apparatus 200 for forming a wellbore casing in a 

subterranean fonmation is then positioned in the new section 130 of the wellbore 1 00 
tiiat indudes tubular expansion cone 205 having a fluid passage 205a ttiat supports an 
expandable tubular member 210 ttiat indudes a lower portion 210a. an Intermediate 
portion 210b. an upper portion 210c, and an upper end portion 210d. 

30 The tubular expansion cone 205 may be any number of conventional 

commerdaily available expansion cones, in several alternative enDbodiments, fhe 
tubular expansion cone 205 may be controllably expandable in the radial direction, for 
example, as disdosed in U.S. patent nos. 5,348.095, and/or 6,012,523. the disdosures 
of which are incorporated herein by reference. 

35 The expandable tubular member 21 0 may be fabricated from any number of 

conventional commerdaily available nrtaterials such as. for example. Oilfield Country 
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Tubular Goods (OCTG), 13 chromium steel tubing/casing, or plastic tubing/rasing. In 

an ocenfiplaiy enti)odiment. the expandable tubular member 210 Is fabricated from 

OCTG In order to maximize strength after expansion. In several altemative *' 

embodiments, the expandable tubular member 210 may be solid and/or slotted. In an 

5 exemplary embodiment, the length of the expandable tubular member 21 0 Is limited to 
minimize the possibility of buckling. For fyplcal expandable tubular member 210 
materials, the length of the expandable tubular member 210 Is preferably limited to 
between about 40 to 20,000 feet in length. 

The lower portion 210a of the ^qpiandable tubular nwmber 210 preferably has a 

10 larger inside diameter than the ijpper portion 210c of the expandable tubular. member, 
in an exemplary embodiment, the wal thidcness of the intennedlate portion 21 Ob of the 
eixpandabie tubidar member 210 is less than the wall thickness of the upper portion 
21(k: of the expandable tubular member in order to fadlKate the initiation of «ie radial 
expanskm process. In an exemplary embodiment, the upper end portion 210d of the 

15 expandabte tubular member 210 is sk)»ed, perforated, or ottienivisei modifted to catch 
or stow down the expanston cone 205 when it completes ttie extruston of mpandable 
tubular merTd)er210. 

A shoe 21 5 is coiipted to the k>wsr portion 210a of ttie e)q3andable tubular 
member. The shoe 21 5 includes a valveable flulfii passage 220 that is preferably 

20 adapted to receh/e a pkig, dart, or other similar i»lement for controUably sealing the fluM 
passage 220. In tills manner, Vne fluid passage 220 may be optimally sealed off by 
introducing a plug, dart and/or ball sealing elemente into tiie fluid passage 240. 

The shoe 215 may be any number of conventional commerdally available shoes 
su<*i as, for example, Super Seal II float shoe. Super Seal II Down-Jet float shoe or a 

25 guWe shoe witii a sealing sleeve for a lateh down plug nrwdified in accorxlancewitti the 
teachings of tiie present disctosure. In an exemplary embodiment, ttie shoe 21 5 is ah 
aluminum down-jet gukie shoe with a sealing sleeve for a latch-down plug available 
from Halliburton Energy Services in Dallas, TX, modified in accordance with Uie 
teachings of ttie present disclosure, in order to optimally guide ttie expandable tubular 

30 member 210 in the wellbpre. optimally provkle an adequate seal between Vne interior 
and exterior diameters of the overlapping joint between ttie tubular members, and to 
optimally alkiw ttM oompteto drill out of tiie shoe and plug after ttie completion of tiie * 
cementing and expansion operations. 

In an exemplary embodiment, ttie shoe 21 5 further includes one or more ttirough 

35 and side outietporte in fkiidiccoinmunlcattonwitti the fluM passage 220. in this 
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manner, ttie shoe 215 optimally injects hardenabte fliridic sealing material into the 
region outside the sho$ 215 and expandable tubqlar member 210. 

A support member 225 having fluid passages 22Sa and 22Sb is coupled to the 
expansion cone 205 for supporting the apparatus 200. The fluid passage 225a is 

5 preferably fluididy coupled to the fluid passage 205a. In this manner, fluidic materials 
may be convey^ to and from a region 230 below the expansion cone 205 and above 
the bottom of the shoe 215. The fluid passage 225b preferably fluididy coupled to 
the fluid passage 225a and indudes a conventional control valve. In this manner, 
during placement of the apparatus 200 within the wellbore 100, surge pressures can be 

1 0 relieved by the fluid passage 225b. In an exemp^ry embodiment, the support .member 
225 firther indudes one or more conventional centraRzers (not illustrated) to help 
stabiHze ttie apparatus 200. 

During placentent of ttie apparatus 200 wittiin ttte wellbore 100, the fluid passage 
225a is preferably selected to transport materials such as, for example, drilling mud or 

1 5 fomoation fluids at flow rsrtes and pressures ranging from about 0 to 3,000 

galtons/miinute and 0 to 9.000 psi in order to minimize drag on ttie tubular member 
being run and to minimize surge pressures exerted on ttie wellbore 130 which could 
cause a loss of wellbore fluids and lead to hole collapse. During placement of ttie 
apparatus 200 wittiin the wellbore 100, the fluid passage 225b is preferably selected to 

20 convey fluidic materials at flow rates and pressures ranging from about 0 to 3,000 
gallons/minute and 0 to 9,000 psi in order to reduce ttie drag on ttie apparatus 200 
during insertion into ttie new section 1 30 of ttie wellbore 1 00 and to minimize su^ 
pressures on the new wellbore section 130. 

A lower cup seal 235 is coupled to and supported by the support member 225. 

25 The lower cup seal 235 prevents foreign materials from entering ttie interior region of 
ttie expandable tubular member 210 adjacent to the expansion cone 205. The lower 
cup seal 235 may be any number of conventional commerdally available cup seals 
such as, for example. TP cups, or Selective Injection Packer (SIP) cups modified in 
accordance witti ttie teachings of ttie present disdosure. In an exemplary embodiment, 

30 ttie lower cup seal 235 is a SIP cup seal, available from Halliburton Energy Services in 
Dallas. TX In order to optimally block foreign material and contain a body of lubricant 

The upper cup seal 240 is coupled to and supported by ttie support member 225. 
The upper cup seal 240 prevents foreign materials from entering ttie interior region of 
die expandable tubular member 210. The upper cup seal 240 may be any number of 

35 conventional commerdally available cup seals such as, for example. TP cups or SIP 
cups modified In accordance witti ttie teachings of the present disdosure. In an 
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exemplary embodiment, the upper cup seal 240 Is a SIP cup. available from Halliburton 
Energy Services In Dallas, TX In order to optimally block the entry of foreign materials 
and contain a body of lubricant 

Orw or more seaRng members 245 are coupled to and supported by the exterior 

5 surface of the upper end portion 210d of the expandable tubular member 21 0. the 
seal members 245 preferably prt}vide an overlapping Joint between the lower end 
portion 1 15a of the casing 1 15and the portion 260 (tf the expandable tubular member 
210 to be fluidldy sealed. The sealing members 245 may be any number of 
conventional commerdaily available seals such as, for example, lead, mbber. Teflon. 

10 or epoxy seals modified in accordance with the teachings of ttte present disclosure. In 
an exerr^lary embodiment, the sealing members 245 are molded from Stiatalock 
epoxy available from Halliburton Energy Sendees in DaHas. TX in order to optimally 
provide a load bearing interference fit between the upper end portion 21 Od of the 
expandable tubular member 21 0 and ttie lower end portion 1 15a of tiie existing casing 

15 115. 

In an exemplary embodiment, tiie sealbig members 245 are selected to optimally 
provide a sufficient frIcUonal force to support tiie expianded tubular member 210 firom 
the ejdsting casing 115. In an exemplary embodiment, tire fricBonal force optimally 
provided by the sealing members 245 ranges fiiom about 1.000 to 1,000.000 Ibf in 

20 order to optimally support the expanded tubular member 210. 

In an exemplary embodiment, a quantity of lubricant 250 is provided in the 
annular region above the expansion cone 205 within ttie interior of the expandable 
tubular member 210. in ttiis manner, the extmsion of tiie expandable tubular member 
210 off of the expansion cone 205 is facilitated. The lubricant 250 may be any number 

25 of conventional oommerdaily available lubricants such as, for example, Lubriplate, 
chlorine based lubricants, oil based lubricants or Qimax 1500 Antisieze (3100). In an 
exemplary embodiment, the lubricant 250 is Climax 1500 Antisieze (3100) available 
from Climax Lubricants and Equipment Co. in Houston, TX in order to optimally provide 
optimum lubrication to faciUtate the expansion process. 

30 In an exemplary embodiment, ttie support member 225 is thoroughly cleaned 

prior to assembly to the remaining portions of ttte apparatus 200. In this manner, ttie 
introdudion of foreign material into the apparatus 200 minimized. This minimizes the 
possibilify of foreign material clogging tiie. various flow passages and valves of ttie 
apparatus 200. 

35 In an exemplary embodiment, before or after positioning ttie apparatus 200 witiiin 

ttie new section 1 30 of the wellbore 100, a couple of wellbore volumes are circulated in 
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order to ensure that no foreign nnaterials are boated within the wellbore 1 00 that might 
dog up the various flow passages and valves of the apparatus 200 and to ensure that 
no foreign material interferes with the expansion process. 

As illustrated in FIG. 2. in an exemplary embodiment, during placement of the 

5 apparatus 200 within the welibore 1 GO, fiuidic materials 255 within the wellt)ore that ate 
displaced by the apparatus are conveyed through the fluid passages 220, 205a. 225a, 
and 225b. In this manner, surge pressures created by the placement of the apparatus 
within the wellbore 1 00 are reduced. 

As illustrated in FIG. 3, the fluid passage 225b is then closed and a hardenable 

1 0 fiuidic sealing material 305 is then pumped from a surface location into the fluid 

passages 225a and 205a. The material 305 then passes from the fluid passage 2Q5a 
into the interior region 230 of the expandable tubular member 210 below the expansion 
cone 205. The material 305 then passes from the interior region 230 into the fluid 
passage 220. The material 305 then exits the apparatus 200 and fills an annular 

15 region 310 between the exterior of the expandable tubular member 210 and the interior 
wall of the new section 130 of the wellbore 100. Continued pumping of the material 
305 causes the material 305 to fill up at least a portion of the annular region 310. 

The material 305 is preferably pumped into the annular region 310 at pressures 
and flow rates ranging, for example, from about 0 to 5000 psi and 0 to 1 ,500 

20 gallons/min, respectively. The optimum flow rate and operating pressures vary as a 
function of the casing and wellbore sizes, wellbore section length, available pumping 
equipment, and fluid properties of the fiuidic material being pumped. The optimum flow 
rate and operating pressure are preferably detemdined using conventional empirical 
methods. 

25 The hardenable fiuidic sealing material 305 may be any number of conventional 

commercially available hardenable fiuidic sealing materials such as, for example, slag 
mix, cement or epoxy. In an exeniplary embodiment, the hardenable fiuidic sealing 
material 305 is a blended cement prepared spectficaliy for the particular well section 
being drilled from Halliburton Energy Services in Dallas, TX in order to provide optimal 

30 support for expandable tubular mennber 210 while also maintaining optimum flow 
characteristics so as to minimize difficulties during the displacement of cement in the 
annular region 315. The optimum blend of the blended cement is preferably 
detemriined using conventiorial empirical methods. In several alternative embodiments, 
the hardenable fiuidic sealing material 305 is compressible before, during, or after 

35 curing. 
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The annular region 310 preferably is filled with the material 305 in sufficient 
quantities to ensure that, upon radial expansion of the expandable tubular member 
210. ttie annular region 310 of the new section 130 of the weHbore 100 will be filled 
with the material 305. 

5 In an alternative embodiment, the injection of the material 305 Into the annular 

region 310 is omitted. 

As illustrated in FIQ. 4, once the annular r^ion 310 has been adequately filled 
with the material 305. a plug 405. or other similar device, is introduced into the fluid 
passage 220, thereby fluldidy isolating the interior region 230 from the annular region 

10 310. In an exemplary embodiment, a non-hardenabteflujdlc material 31 5 is then 
pumped Into the Interior region 230 causing the interior iegion to pressurize. In this 
manner, the interior region 230 of the e)q»anded tubular member 21 0 wHI not contain 
significant amoimte of cured material 305. This also reduces and simplifies the cost of 
the entire process. Alternatively, the material 305 may be used during this phase of the 

15 process. 

Once the interior region 230 becomes suffidently pressurized, the expandable 
tubular member 21 0 is preferably plastically defonned. radial^ expianded, and extruded 
off of the expansion cone 205. During the extrusion process, the expansion cone 205 
may be raised out of the expanded portion of the expandable tubular member 210. In 

20 an exemplary embodiment, during the extrusion process, the eiq^ansion cone 205 is 
raised at approximately the same rate as ttw expandable tubular member 210 is 
expanded in order to keep the expandable tubular member 210 stationary relative to 
the new wellbore section 130. In an alternative preferred embodiment, tiie extirusion 
process is commenced with tfie expandable tubular member 210 positioned above the 

25 bottom of the new wellbore sedton 1 30, keeping the expansion cone 205 stationary, 
and allowing the expandable tubular member 210 to extrude off of the expansion cone 
205 and into the new wellbore section 130 under the force of gravity and the operating 
pressure of the interior region 230. 

The plug 405 Is preferably placed into ttw fluM passage 220 by introdudng the 

30 plug 405 into the fluid passage 22Sa at a surface location In a conventional rhanner. 
The plug 405 preferably acte to fluMlcly Isolate the hardenabte fluidic sealing material 
305 from the nan hadenabte fluMic material 31 5. 

The plug 405 may be any number of conventional commerdally available devices 
from plugging a fluid passage such as, for example. Multiple Stage Cementer (MSG) 

35 tetch-down plug. Omega latch<lown plug or tiiree-wipertetch<lown plug nrKxIifiedi^ 
accordance with the teachings of the present disckisure. In an exemplary embodiment. 
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the plug 405 is a MSG latch-down plug available from Halliburton Energy Services in 
Dallas, TX. 

After placement of the plug 405 in the fluid passage 220, the non hardenabie 
fluidic nnaterial 315 is preferably pumped into the Interior region 310 at pressures and 

5 flow rates ranging, for example, from approximately 400 to 1 0,000 psi and 30 to 4,000 
galions/mln. In this manner, the amount of hardenabie fluidic sealing material within 
the interior 230 of the expandat>le tubular member 21 0 is minimi^. In an exemplary 
embodiment, after placement of the plug 405 in the fluid passage 220, the non 
hardenabie material 315 Is preferably pumped Into the interior region 230 at pressures 

10 and flow rates ranging from approximately 500 to 9,000 psi and 40 to 3,000 gallons/min 
in order to maximize the extrusion speed. 

In an exemplary embodiment, the apparatus 200 is adapted to minimize tensile, 
burst, and friction efTects upon the expandable tubular member 210 during the 
expansion process. These effects will be depend upon the geometry of the expansion 

15 cone 205, the material composition of the expandable tubular member 210 and 
expansion cone 205, the inner dimeter of the expandable tubular member, the wall 
thickness of the expandable tubular member, the type of lubricant, and the yield 
strength of the expandable tubular member. In general, the thicker the wall thtekness, 
the smaller the inner diameter, and the greater the yield strength of the expandable 

20 tubular member 210, then the greater the operating pressures required to extrude the 
expandable tubular member 2 1 0 off of the expansion cone 205. 

In an exemplary embodiment, the extrusion of the expandable tubular member 
off of the expansion cone 205 will begin when the pressure of the interior region 230 
reaches, for example, approximately 500 to 9,000 psi. 

25 During the extrusion process, the expansion cone 205 may be raised out of the 

expanded portion of the expandable tubular nrwmber 210 at rates ranging, for example, 
from about 0 to 5 ft/sea In an exemplary embodiment, during the extrusion process, 
the expansion cone 205 is raised out of the expanded portion of the expandable tubular 
member 210 at rates ranging from about 0 to 2 ft/sec in order to minimize the time 

30 required for the expansion process while also pemnitting easy control of the expansion 
process. 

When the upper end portion 210d of the expandable tubular member 210 is 
extmded off of the expansion cone 205, the outer surface of the upper end portk>n 
210d of the expandable tubular member 210 will preferably contact the interior surface 
35 of the lower end portion 1 1 5a of the wellbore casing 1 1 5 to fonn an fluid tight 
overiapping joint. The contact pressure of the overiapping joint may range, for 
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example, from approximately 50 to 20,000 psi. In an exemplary emt)Odiment, the 
contact pressure of the overlapping joint ranges from approximately 400 to 10,000 psi 
In order to provide optimum pressure to activate the annular sealing members 245 and 
optimally provide resistance to axial motion to accommodate typical tensile and 

5 connpressive loads. 

The overla(H)ing Joint between the pre-existing wellbore casing 1 15 and the 
radially expanded expandable tubular member 210 preferably provides a gaseous and 
fluidic seal. In a particularly prefened embodiment, the sealing members 245 optimally 
provide a fluidic and gaseous seal In the overlapping joint In an alternative 

10 embodiment, the sealing members 245 are orrotted. 

In an exemplary embodiment, the operating pressure and flow rate of the non- 
hardenable fluidic material 315 is controllabty ramped down when the expansion cone 
205 reaches the upper end portion 210d of the expandable tubular member 210. In 
this manner, the sudden release of pressure caused by the complete extrusion of the 

15 expandable tubular member 210 off of the expansion cone 205 can be mlnlml2Bd. In 
an exemplary embodiment, the operating pressure is reduced In a substantially linear 
fashion from 100% to alx)ut 10% during the end of the extrusion process beginning 
when the expansion cone 205 is within about 5 feet from completion of the extnision 
process. 

20 Aitematively, or in combination, a shodc absorber is provided in the support 

memt>er 225 in order to absorb the shock caused by the sudden release of pressure. 

The shock absorber may, for example, be any conventional commercially available 

shock absorber adapted for use in wellbore operations. 

Aitematively, or in combination, an expansion cone catching structure is provided 
25 in the upper end portion 210d of the expandable tubular member 210 in order to catch 

or at least decelerate the expansion cone 205. 

Once the exbruston process is completed, the expansbn cone 205 is removed 

from the wellbore 100. In an exemplary embodiment, eiflier before or after the removal 

of the expansion cone 205. the integrity of the fluidic seal of the overiapping joint 
30 between the upper end portion 210d of the expandable tubular member 210 and the 

lowqr end portion 1 15a of the preexisting wellbore casing 1 15 is tested using 

conventk>nal methods. 

in an exemplary embodiment, if the fluidic seal of the overlapping joint between 

the upper end portion 210d of the expandable tubular member 210 and the lower end 
35 portion 1 1 5a of the casing 1 1 5 is satisfectory, then any uncured portion of the material 

305 within the expanded expandable tubular member 210 is then removed in a 
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conventional manner such as, for example, circulating the uncured niaterial out of the 
interior of the expanded tubular member 210. The expansion cone 205 is then pulled 
out of the vvellbore section 1 30 and a drill bit or mitt is used in combination with a 
conventional drilling assembly 505 to driU out any hardened material 305 within the 
5 expandable tubular member 21 0. In an exemplary embodiment, the material 305 
within the annular region 310 is then allowed to fully cure. 

As illustrated in Fig. 5, preferably any remaining cured material 305 within the 
interior of the expanded tubular member 210 Is then removed In a conventional manner 
using a conventional drill string 505. The resulting new section of casing 510 

1 0 preferably indudes the expanded tubular member 21 0 and an outer annular layer 51 5 
of the cured material 305. 

As illustrated in FIG. 6. the bottom portion of the apparatus 200 including the 
shoe 215 and dart 405 may then be removed by drilling out tiie shoe 215 and dart 405 
using conventional drillirig methods. 

15 As illustrated In FIG. 7. an apparatus 600 for radially expanding and plastically 

defomning the overiap between the lower porfion of the preexisting wellbore casing 115 
and the upper portion 210d of the expandable tubular member 210 may then be 
positioned within the borehole 110 that includes a shaped charge 605 that is coupled to 
an end of a tubular member 610, In an exemplary embodiment, the shaped charge 

20 605 is positioned within the overiap between the lower portion of the preexisting 
wellbore casing 1 15 and the upper portion 210d of the expandable tubular member 
210. 

As illustrated in FIG. 8, the shaped charge 605 is then detonated in a 
conventional manner to plastically deform and radially expand the overiap between the 

25 lower portion of the preexisting wellbore casing 115 and the upper portion 21 Od of the 
expanded tubular member 210. As a result the inside diameter of the upper portion 
210d of the expanded tubular member 210 is substantially equal to the inside diameter 
of the portion of the preexisting wellbore casing 115 that does not overiap with the 
upper portion of the expanded tubular member. In several alternative embodiments^ 

30 one or nfK>re conventional devices for generating Impulsive radially directed forces may 
be substituted for, or used In combination with, the shaped charge 605. 

As illustrated In FIG. 9, an apparatus 700 for forming a mono-diameter wellbore 
casing Is then positioned within the wellbore casing 115 proximate upper end 21 Od of 
the expandable tubular member 210 that includes a tubular expansion cone 705 

35 coupled to an end of a tubular support member 710. In an exemplary embodiment, the 
outside diameter of the tubular expansion cone 705 is substantially equal to ttie inside 
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diameter of the wellbore casing 115: The tubular expansion cone 705 and the tubular 
support rwmber 710 together define a fluid passage 71 5 for conveying fluidic materials 
720 out of the wellbore 100 that are displaced by the placement and operation of the 
tubular expansion oone 705. 
5 The tubular expansion oone 705 is then driven downward using the support 
member 710 in order to radiaHy expand and plasticaliy deform the portion of the 
expandable tubular member 210 that does not overlap with the wellbore casing 1 15. In 
this manner, as illustrated in FIG. 1 0, a monoKilameter wellbore casing is formed that 
includes the overlapping wellbor© casings 115 and 210. in several altemative 

10 embodiments, the secondary radial expansion process illustrated in FIGS. 9 and 1 0 Is 
performed before, during, or after the material 515 fully cures. In several altemative 
embodiments, a conventional expansion device Including rollers may be substituted for. 
or used in combination vi>lth,ttie apparatus 70O. In an exemplary embodiment, the 
downward displacement of the tubular expansion cone 705 also at least partially 

15 radially expands and plastically defomis ttie portions of the preexisting wellbore casing 
1 15 and tt» upper portion 210d of ttie expandable tubular member ttiat overlap vAtti 
one another, 

More generally, as illustrated In FIG. 11, tiie mettiod of FIGS. 1-10 is repeatedly 
perfomied in order to provide a mono-diameter wellbore casing tt)at Includes 

20 overlapping wellbore casings 1 1 5 and 21 Oa-21 Oe. The wellbore casings 1 1 5, and 
210a-210e preferably include outer annular layers of fluidic sealing material. In this 
manner, a mono-diameter wellbore casing may be formed within the subterranean 
fbnnation that extends for tens of thousands of feet. More generally still, the teachings 
of FIGS. 1-1 1 may be used to form a mono-diameter wellbore casing, a pipeline, a 

25 structural support, or a tunnel wittiin a subterranean formation at any orientation from 
ttie vertical to tiie horizontal. 

In an exemplary embodiment, the formation of ttie moncKJiameter wellbore 
casing, as illustrated in FIGS. 1-11. Is further provided as disclosed in one or more of 
ttwfoltowing: (1) U.S. patent application serial no. 09/454.139. attorney docket no. 

30 25791.03.02, filed on 12/3/1999. (2) U.S. patent application serial no. 09/510.913. 
attorney docket no. 25791.7.02. filed on 2/23/2000. (3) U.S. patent appfication serial 
no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. (4) U.S. patent 
application serial no. 09/440.338. attorney docket no. 25791.9.02. filed on 1 1/15/1999. 
(5) PCT patent applteation serial no. PCTAJS01/04753. attorney docket no. 

35 25791.10.02. filed on 2/14/2001. (6) U.S. patent application serial no. 09/523.460, 
attorney docket no. 25791 .1 1 .02. filed on 3/1 W2000. (7) U.S. patent application serial 
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no. 09/512.895, attorney docket no. 25791. 1Z02. filed on 2/24/2000. (8) U.S. patent 
application serial no. 09/51 1 .941, attorney docket no. 25791.16.02, filed on 2/24/2000. 
(9) U.S. patent application serial no. 09/588.946. attorney docket no. 25791 .17.02. filed 
on 6/7/2000. (10) U.S. patent application serial no. 09/559,122. attorney dodcet no. 
5 25791.23.02. filed on 4/26/2000. (11)PCT patent application serial no. 

PCT/USOO/18835, attorney docket no. 25791.25.02, filed on 7/9/2000. (12) t>CT patent 
appiteaUon serial no. PCT/USOO/30022. attorney docket no. 25791 .27.02. filed on 
10/31/2000. (13) U.S. patent appllcafion serial no. 09/679.907. attorney docket rra. 
25791.34.02. filed on 10/5/2000, (14) PCT patent application serial no. 
10 PCT/USOO/27645, attorney docket no. 25791.36.02, filed on 10/5/2000. (15) U.S. 
patent application serial no. 09/679,906. attorn^ docket no. 25791.37.02, filed on 
10/5/2000. (16) PCT patent appHcatton serial no. PCTAJS01/19014, attorney docket 
no. 25791.38.02. filed on 6/12/2001. (17) PCT patent application serial no. 
PCTAiSOI/41446. attorney docket no. 25791.45.02. filed on 7/28/2001. (18) PCT 
IS patent applicatkwi serial no. PCT/US01/23815. attorney docket no. 25791.46.02, filed 
on 7/27/2001. (19) PCT patent application serial no. PCT/US01/28960. attorney docket 
no. 25791.47.02, filed on 9/17/2001, (20) U.S. provisional patent application serial no. 
60/237.334, attorney docket no. 25791 .48, filed on 1 0/2/2000. (21 ) U.S. provisional 
patent apptication serial no. 60/270,007, attorney docket no. 25791.50, filed on 
20 2/20/2001 ; (22) U.S. provisional patent application serial no. 60/262,434, attorney 
docket no. 25791.51. filed on 1/17/2001; (23) U.S, provisional patent application serial 
no. 60/259.486. attorney docket no. 25791.52. filed on 1/3/2001 ; (24) U.S. provisional 
patent applicatioa.seria| no. 60/303,740, attorney docket no. 25791.61, filed on 
7/6/2001; (25) U.S. provisK>nal patent application serial no. 60/313.453, attorney docket 
25 no. 25791 .59, filed on 8/20/2001 ; (26) PCT patent application serial no. 

PCT/US02/24399. attorney docket no. 25791 .59.02. filed on 8/1/02, (27) U.S. 
provteional patent applicatkxi serial no. 60/317.985, attorney docket no. 25791 .67, filed 
on 9/6/2001, (28) U.S. provisional patent applicatkxi serial no. 60/318.021, attorney 
docket no. 25791 .58. filed on 9/7/2001 . (29) PCT patent application serial no. 

30 PCTAiS , attorney docket no. 25791 .58.02 filed on 8/13/02. (30) 

U.S. proviskmal patent application serial no. 60/318.386. attorney docket no. 
25791 .67.02. fBed on 9/10/2001 and (31 ) PCT patent applteation serial no. 

PCT/USJ , attorney dodcet no. 25791.67.03. filed on 8/14/02. tiie 

disclosures of wttich are incorporated tierein bf reference. 
35 In an alternative emtxxi'Hnent. ttie fiuM passage 220 in ttie slioe 21 5 is omitted. 

In tNs manner, the presS|Uri29fion of the region 230 is simplified. In an alternative 
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embodiment, the annular body 515 of the fluidte sealing material is fomied using 
conventional nnethods of injecting a hardenable fluidic sealing material into the annular 
region 310. * 
In an alternative embodiment of the apparatus 700, the fluid passage 715 Is 
5 omitted. In this manner. In an exemplary eml>odiment, the region of the wellbbre 1 00 
below the expansion cone 705 is pressurized and one or more regions of the 
subtenranean fomnation 105 are fractured to enhance the oil and/or gas recovery 
process. 

Referring to FIGS. 12-13, In an alternative embodiment, an apparatus 800 for 

10 fomiing a mono-dlarneter wellbore casing is poslttoned within the wellbore casing 1 1 5 
that includes a tubular expansion cone 805 that defines a fluid passage 805a that Is 
coupled to a support member 810. 

The tubular expansion cone 805 preferably further indudes a conical outer 
surface 805b for radially expanding and plastically deforming the portion of the 

1 5 expandable tubular member 21 0 that does not overiap with the wellbore casing 1 1 5. In 
an exemplary embodiment, the outside diameter of the tubular expansion cone 805 is 
substantially equal to the inside diameter of the portion of the pre-existing wellbore 
casing 1 1 5 that does not overiap with the expandable tubular member 21 0. 
The support member 810 is coupled to a slip joint 815, and the slip joint is 

20 coupled to a support member 820. As will be recognized by persons having ordinary 
skill in the art a slip Joint pemiits relative movement between objects. Thus, in this 
manner, the expansion cone 805 and support member 810 may be displaced in the 
longitudinal direction relative to the support member 820, In an exemplary 
embodiment, the slip joint 810 pem^ts the expansion cone 805 and support member 

25 81 0 to be displaced in the longitudinal direction relative to the support member 820 for 
a distance greater than or equal to the axial length of the e)vandable tubular member 
210. Iri this manner, the expansion cone 805 may be used to plastically deform and 
radially expand the portion of the expandable tubular member 210 that does not 
overiap with the pre-existing wellbore casing 115 without having to reposition the 

30 support member 820. « 
The slip joint 815 may be any number of conventional commercially available slip 
joints that include a fluid passage for conveying fluidic materials through the slip joint > 
In an exemplary embodiment the slip joint 815 Is a pumper sub commercially available 
from Bowen Oil Tools in order to optimally provide elongation of the drill string. 

35 The support member 810, slip joint 815, and support member 820 further include 

fluid passages 810a, 81 5a, and 820a, respectively, that are fluidldy coupled to the fluid 
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passage 805a. During operation, the fluid passages 805a, 810a, 815a» and 820a 
preferably permit fluidic materials 825 displaced by the expansion cone 805 to be 
conveyed to a location above the apparatus 800. In this manner, operating pressures 
within the subtenanean formation 105 below the expansion cone are minimized. 

The support member 820 further preferably includes a fluid passage 820b that 
permits fluidic materials 830 to b6 conveyed Into an annular region 835 surrounding the 
support member 810, the slip Joint 815, and the support member 820 and bounded by 
the expansion cone 805 and a conventional packer 840 that is coupled to the support 
member 820. In fliis manner, the annular region 835 may be pressurized by the 
injection of the fluids 830 thereby causing the expansion cone 805 to be displaced in 
the longitudinal direction relative to the support member 820 to thereby plastically 
defomi and radially expand the portion of the expandable tubular member 210 that 
does not overlap with the pre-existing wetlbore casing 1 1 5. 

During operation, as illustrated in FIG. 10, in an exemplary embodiment, the 
apparatus 800 is positioned within the preexisting casing 1 15 with the t>ottom surface 
of the expansion cone 805 proximate the top of the expandable tubular member 210. 
During placement of the apparatus 800 within the preexisting casing 115, fluidic 
materials 825 within the casing are conveyed out of the casing through the fluid 
passages 805a, 810a, 815a, and 820a. In this manner, surge pressures within the 
wellbore 1 00 are minimized. 

The packer 840 is then operated in a w6tl*known manner to fluidicly isolate the 
annular region 835 from the annular region above the packer. The fluidic material 830 
is then injected into the annular region 835 using the fluid passage 820b. Continued 
injection of the fluidic material 830 into the annular region 835 preferably pressurizes 
the annular region and thereby causes the expansion cone 805 and support ntember 
810 to be displaced in the longitudinal direction relative to the support member 820. 

As illustrated in FIG. 13, In an exemplary embodiment, the tongitudinal 
displacement of the expansion cone 805 in tum plastically defbnns and radially 
expands the portton of the expandable tubular member 210 that does not overlap the 
preexisting wellbore casing 115. In this manner, a mono-diameter wellbore casing is 
fonmed that includes the overiapping wellbore casings 115 and 210. The apparatus 
800 may then be removed from the wellbore 100 by releasing the packer 840 from 
engagement with the wellbore casing 115, and lifting the apparatus 800 out of the 
wellbore 100. In an exemplary emtKxiiment, the downward longitudinal displacement 
of the expansion cone 805 also at least partially radially expands and plastically 



19 



deforms the portions of the pre-existing wellbore casing 115 and the upper portion 
210d of the expandable tubular niember 210 that overlap with one another. 

In an altemative embodiment of the apparatus 800, the fluid passage 820b is 
provided within the packer 840 in order to enhance the operation of the apparatus 800. 
5 In an alternative embodiment of the apparatus 800* the fluid passages 805a, 

81 Oa. 815a, and 820a are omitted. In this manner. In an exemplary embodiment, the 
region of the wellbore 100 below the expansion cone 805 is pressurized and one or 
more regions of the subterranean fonnation 105 are fractured to enhance the oil and/or 
gas recovery process. 

10 . Refening to FIGS. 14-17, In an altemative embodiment, an apparatus 900 is 
positioned within ttie wellbore casing 115 that includes an expansion cone 905 having 
a fluid passage 905a that is releasably coupled to a releasable coupling 910 having 
fluid passage 910a. 

The fluid passage 905a is preferably adapted to receive a conventional ball, plug, 

15 or other similar device for sealing off the fluid passage. The expansion cone 905 
further indudesi a conical outer surface 905b for radially expanding and plastically 
deforming the portion of the expandable tubular member 210 that does not overlap the 
pre-existing wellbore casing 115. In an exemplary embodiment, the outside diameter 
of the expansion cone 905 is substantially equal to the inside diameter of the portion of 

20 the pre-existing wellbore casing 115 that does not overlap with the upper end 21 Od of 
the expandable tubular member 210. 

The releasable coupling 910 may be any number of conventional commercially 
available releasable couplings that include a fluid passage for conveying fluidic 
materials through the releasable coupling. In an exemplary embodiment, the 

25 releasable coupling 910 is a safety joint commercially available from Halliburton In 
order to optimally release the expansion cone 905 from the support member 915 at a 
predetenmined location. 

A support member 915 is coupled to the releasable coupling 910 that includes a 
fluid passage 915a. The fluid passages 905a. 910a and 915a are fluididy coupled. In 

30 this manner, fluidic materials may be conveyed into and out of the wellbore 1 00. 

A padcer 920 is movably and sealingly coupled to the support member 915. The 
packer may be any number of conventional packers. In an exemplary embodiment, the 
pad(er 920 is a commerdally available burst preventer (BOP) in order to optimally 
provide a sealing member. 

35 During operation, as illustrated in FIG. 14, in an exemplary embodiment, the 

apparatus 900 Is positioned within the preexisting casing 115 with the bottom surface 
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of the expansion cone 905 proximate the top of the expandable tubular member 210. 
During placement of the apparatus 900 within the preexisting casing 115, fluidic 
materials 925 within the casing are conveyed out of the casing through the fluid 
passages 905a» 910a, and 91 5a. In this manner, surge pressures within the wellbore 

5 1 00 are minimized. The packer 920 is then operated in a well-lcnown manner to 
fluididy isolate a region 930 within the casing 1 15 between the expansion bone 905 
and the padcer 920 from the region above the packer. 

in an exemplary embodiment, as illustrated in FIG. 15, the releasat>le coupUng 
910 is then released from engagement with the expansion cone 905 and the support 

10 memt)er 915 is moved away from the exparision cone. A fluidic material 935 may then 
be injected into the region 930 through the fluki passages 910a and 915a. The fluidic 
material 935 may then flow into the region of flie wellbore 100 below the expanston 
cone 905 through the valveable passage 905b. Continued injection of the fluidic 
material 935 may thereby pressurize and fracture regions of thefonnation 105 bek)w 

1 5 the expandable tubular member 21 0. In this manner, the recovery of oil and/or gas 
from the formation 105 may be enhanced. 

In an exemplary embodiment, as illustrated in FIG. 16. a plug. ball, or other 
similar valve devk» 940 may then be positioned in the valveable passage g05a by 
introdudng the valve device into the fluidic material 935. In this manner, ihe region 930 

20 may be fluididy isolated from the region below the expansion cone 905. Continued 
injection of the fluidic material 935 may then pressurize the region 930 thereby causing 
the expansion cone 905 to be displaced in the longitudinal direction. 

In an exemplary embodiment, as illustrated in FIG. 17, the longitudinal 
displacement of the expansion cone 905 plastically defonns and radially expands the 

25 portion of the expandable tubular 210 that does not overiap with the pre-existing 

wellbore casing 115. in this manner, a mono-diameter wellbore casing is fonned that 
indudes the pre-existing wellb(»re casing 1 15 and the expandable tubular member 210. 
Upon completing the radial expansion process, the support member 915 may be 
moved toward the expanston cone 905 and the expanston cone may be re-coupled to 

30 flie releasable coupling device 910. The packer 920 nnay then be decoupled from the 
wellbore casing 115, and the expansion cone 905 and the remainder of the apparatus 
900 may then be removed firom the wellbore 100. In an exemplary embodiment, the 
downward lortgitudtnal displacement of the expansion cone 905 also at toast partially 
plastically defonms and radially expands ttie porttons of the pre-e)dsting wellbore casing 

35 115 and the upper portion 210d of the expandable tubular member 210 that overlap 
with one another. 
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In an exemplaiy embodiment, the displacement of the expansion cone 905 also 
pressurizes the region within the expandable tubular member 21 0 below the expansion 
cone. In this manner, the subterranean fomnatlon surrounding the expandable tubular 
member 210 may be elastically or plastically compressed thereby enhancing the 
5 structural properties of the fomnatlon. ' 
A method of creating a moho-diameter wellbore casing in a borehole located In a 
subterranean formation Indudinig a preexisting wellbore casing has also been 
described that includes installing a tubular liner and a first expansion cone In the 
borehole, injecting a fluidic material into the borehole, pressurizing a portion of an 

10 Interior region of the tubular liner below the first expansion cone, radially expanding at 
least a portion of the tubular flner in the borehole by extmding at least a portion of the 
tubular liner off of the first expansion cone, radidlly expanding an overiap between the 
preexisting wellbore casing and the tubular liner, and radially expanding the portion of 
the tubular liner that does not overiap with the preexisting wellbore casing using a 

15 second expansion cone. In an exemplary embodiment, radially expanding the overiap 
between the preexisting wellbore casing and the tubular liner includes impulsively 
applying outwardly directed radial forces to the Interior of the overiap between the 
preexisting wellbore casing and the tubular liner. In an exemplary embodiment. 
Impulsively applying outwardly directed radial forces to the interior of the overiap 

20 between the preexisting wellbore casing and the tubular liner Includes detonating a 
shaped charge within the overiap between the preexisting wellbore casing and the 
tubular liner. In an exemplary embodiment, radially expanding the overiap between the 
preexisting wellbore casing and the tubular liner further includes displacing the second 
expansion cone in a longitudinal direction, and permitting fluidic materials displaced by 

25 the second expansion cone to be removed. In an exemplary embodiment, displacing 
the second expansion cone In a longitudinal direction includes applying fluid pressure 

to the second expansion cone. In an exemplary embodiment, radially expanding the 
overiap between the tubular liner and the preexisting wellbore casing using the second 
expansion cone further Includes displacing the second expansion cone In a longitudinal 

30 direction, and compressing at least a portion of the subtenaneanfomiatlon using fluid 
pressure. In an exemplary enjbodlment, displacing the second expansion cone In a 
longitudinal direction IndiKles applying flijrid pressure to the second expansion cone. In ^ 
an exemplary embodiment, radially expanding the portion of the tubular liner that does 
not overiap virtth the premdsting welbore casing using the second expansion cone 

35 Includes displacing the second expansion cone In a longitudinal direction, and 

permitting fluMIc materials displaced by the second expansion cone to be removed. In 
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an exemplary embodiment, displacing the second expansion cone in the longitudinal 
dIrecBon includes applying fluid pressure to the second expansion cone. In an 
exemplary embodiment, radially expanding the portion of the tubular Hner that does not 
. overiap with the preexisting weilbore casing urfng the second expansion cone includes 
5 displadng the second expansion cone in a longitudinal direction/and compressing at 
least a portion of the subtenranean fonmation using fluid pressure. In an exemplary 
embodiment, dtspladrtg the second expansion cone in the longitudinal direction 
Includes applying fluid pressure to the second expansion cone. In an exemplary 
embodiment, the method further includes injecting a harderiable fluldic seating niaterial 
* 10 into an annulus between the tubular liner and the borehole. 

A system for creating a mono-diameter weilbore casing in a borehole located in a 
subtenanean formation including a preexisting weilbore casing has also been 
described that includes means for installing a tubular liner and a first expansion cone in 
the borehole, means for injecting a fluldic material Into the borehole, means for 

1 5 pressurizing a portion of an Interior region of the tubular liner below the first expansion 
cone, means for radially expanding at least a portion of the tubular liner in the borehole 
by exlnjding at least a portion of the tubular liner off of the first expansion cone, means 
for radially expanding an overiap between the preexisting weilbore casing and the 
tubular liner, and means for radially expanding the portion of the tubular liner that does 

20 not overiap with the preexisting weilbore casing using a second expansion cone. In an 
exemplary embodiment, the means for radially expanding the overiap between the 
preexisting weilbore casing and the tubular liner Includes means for impulsively 
applying outwardly directed radial forces to the interior of the overiap between the 
preexisting vvellbore casing and the tubular liner. In an exemplary embodiment, the 

25 means for impulsively applying outwardly directed radial forces to the Interior of the 
overiap between the preexisting weilbore casing and the tubular liner includes means 
for detonating a shaped charge within the overiap between the preexisting weilbore 
casing and the tubular liner. In an exemplary embodiment, the means for radially 
expanding the overiap between the preexisting weilbore casing and the tubular liner 

30 further includes displadng the second expansion cone in a longitudinal direction, and 
penmitting fluidic materials displaced by the second expansion cone to be removed. In 
an exerT4)lary embodiment, the means for displadng the second expansion cone in a 
longitudinal diredion indudes means for applying fluid pressure to the second 
expansion cone. In an exemplary embodiment, the means for radially expanding the 

35 overiap between the tubular liner and the preexisting weilbore casing usinig the second 
expansion cone further indudes means for displadng the secbrid eixpansion cone In a 
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longitudinal direction, and means for compressing at least a portion of the subterranean 
formation using fluid pressure. In an exemplary embodiment, the means for displacing 
the second expansion cone In a tongitudinal direclion includes means for applying fluid 
pressure to the second expansion cone. In an exemplary embodiment, the means for 

5 radially expanding the portion of the tubular liner that does not overlap with the ^ 
preexisting wellbore casing using ttie second expansion cone includes means for 
displacing the second expansion cone In a longitudinal direction, and means for 
permitting fluidic materials displaced by the second expansion cone to be removed. In 
an exemplary embodiment, the means for displacing the second expansion cone In the 

1 0 longitudinal direction includes means for applying fluid pressure to the second 

expansion cone. In an exemplary embodiment, the means for radially expanding the 
portion of the tubular liner that does not overlap with the preexisting wellbore casing 
using the second expansion cone includes means for displacing the second expansion 
cone in a longitudinal direction, and means for compressing at least a portion of the 

15 subterranean fomiation using fluid pressure. In an exemplary embodiment, the means 
for displacing the second expansion cone in the longitudinal direction includes means 
for applying fluid pressure to the second expansion cone. In an exemplary 
embodiment, the system further includes means for injecting a hardenable fluidic 
sealing material into an annulus between the tubular liner and the borehole. 

20 A method of creating a tubular structure having a substantially constant inside 

diameter has also been described that includes installing a first tubular member and a 
first expansion cone within a second tubular member, injecting a fluidic material into the 
second tubular member, pressurizing a portion of an Interior region of the first tubular 
member below the firet expansion cone, radially expanding at least a portion of the first 

25 tubular member in the second tubular member by extruding at least a portion of the first 
tubular member off of the first expansion cone, radially expanding an oyertap between 
the first and second tubular members, and radially expanding the portion of the first 
tubular member that does not overiap with the second tubular member using a second 
expansion cone. In an exemplary embodiment, radially expanding the overiap between 

30 the first and second tubular members Includes impulslvely applying outwardly directed 
radial forces to the interior of the overiap between the first and second tubular 
members. In an exemplary embodiment, impulsively applying outwardly directed radial ^ 
forces to the interior of the overiap between the first and second tubular meriibers 
includes detonating a shaped charge within the overiap between the first and second 

35 tubular members. In an exemplary embodiment, radially expanding the overiap 

between the first and second tubular members further Includes displacing the second 
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expansion cx>ne in a longitudinal direction, and permitting fluidic materials displaced by 
the second e)q>ansion cone to be removed. In an exemplary embodiment, displacing 
the second expansion cone in a longitudinal direction Includes applying fluid pressure 
to tt)e second expansion cone. In an exemplary embodiment, radially expanding the 

5 overlap between the first and second tubular members using the second expansion 
cone further includes dtspladng the second expansion cone in a longitudinal direction, 
and compressing at least a portion of the subtenanean formation using fluid pressure. 
In an exemplary embodiment, displacing the second expansion cone in a longitudinal 
direction includes applying fluid pressure to the second expansion cone; In an 

1 0 exemplary embodiment, radially expanding the portion of the first tubular member that 
does not overlap with the second tubular merrdier using the second expansion cone 
includes displacing the second expansion cone in a longitudinal direction, and 
penmitting fluidic materials displaced by the second expansion cone to be removed. In 
an exemplary embodiment, displacing the second expansion cone in the longitudinal 

1 5 direction includes appl^ng fluid pressure to the second expansion cone. 

A system for creating a tubular sthicture having a substantially constant inside 
diameter has also been described that includes means for installing a first tubular 
nnember and a first expansion cone within a second tubular member, means for 
injecting a fluidic material into the second tubular member, means for pressurizing a 

20 portion of an interior region of the first tubular member below the first expansion cone, 
means for radially expanding at least a portion of the first tubular member in the second 
tubular member by extruding at least a portion of the first tubular member off of the first 
expansion cone, means for radially expanding an overiap between the first and second 
tubular members, and means for radially expanding the portion of the first tubular 

25 member that does not overlap with the second tubular member using a second 

expansion cone. In an exemplary embodiment, the means for radially expanding the 
overiap t>etween the first and second tubular members includes means for impulsively 
applying outwardly directed radial forces to the interior of the overiap between the first 
and second tubular memt>ers. In an e}»mplary embodiment, the means for impulsively 

30 applying outwardly directed radial forces to the interior of the overiap between the first 
and second tubular members Includes means for detonating a shaped charge within 
tlie overiap between the first and second tubular members. In an exemplary 
embodiment, the means for radially expanding the overiap between the first and 
seoond tubular members further includes means for displacing the second expansbn 

35 oone in a longitudinal direction, and means for penmitting fluidic materials displaced by 
the second expansion cone to be renrK>ved, In an exemplary embodiment, the means 
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for displacing the second expansion cone in a longitudinal direction includes means for 
applying fluid pressure to the second expansion cone. In an exennplary emt)odiment, 
the means for radially expanding the overlap between the first and second tubular 
members using the second mansion cone further includes means for displacinig the 

5 second expansion cone in a longitudinal direction, and means for compressing at least 
a portion of the subterranean formation using fluid pressure. In an exemplary 
embodiment, the nneans for displacing the second expansion cone in a longitudinal 
direction includes nneans for applying fluid pressure to the second expansion cone. In 
an exemplary embodiment, the means for radially expanding the portion of the first 

1 0 tubular member that does not overlap with the second tubular member using the 

second expansion cone includes means for displacing the second expansion cone in a 
longitudinal direction, and means for pennitting fluidic materials displaced by the 
second expanston cone to be removed. In an exemplary embodiment, the means for 
displacing the second expansion cone in the longitudinal direction Includes 

1 5 means for applying fluid pr^ure to the second expansion cone. 

An apparatus has also been described that includes a subterranean formation 
including a borehole, a wellbore casing coupled to the borehole, and a tubular liner 
overlappingly coupled to the wellbore casing, wherein the inside diameter of the portion 
of the wellbore casing that does not overlap with the tubular liner is substantially equal 

20 to the inside diameter of the tubular liner, and wherein the tubular liner is coupled to the 
wellbore casing by a method Including installing the tubular liner and a first expansion 
cone in the borehole, injecting a fluidic material into the borehole, pressurizing a portion 
of an interior region of the tubular liner below the first expansion cone, radially 
expanding at least a portion of the tubular liner in the borehole by extruding at least a 

25 portion of the tubular liner off of the first expansion cone, radially expanding an overlap 
between the wellbore casing and the tubular liner, and radially expanding the portion of 
the tubular liner that does not overlap with the wellbore casing using a second 
expansion cone. In an exemplary embodiment radially expanding the overlap between 
ttie preexisting welibona casing and the tubular liner tndudes impulsively applying 

30 outwardly directed radial forces to the intericMr of the pvertap between the wellbore 
casing and the tubular liner. In an exemplary embodiment, impulsively applying 
outwardly directed radial forces to the Interior of the overlap between the wellbore 
casing and tiie tubular liner includes detonating a shaped charge wtthin ttie overlap 
between the wellbore casing and the tubular liner. In an exemplary embodiment, 

35 radially expanding the overtap between ttie wellbore casing and the tubular liner further 
includes displacing the second expansion cone in a longitudinal direction, and 
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permitting fluidic materials displaced by the second expansion cone to be removed. In 
an exemplary embodiment, displacing the second expansion cone in a longitudinal 
directton includes applying fluid pressure to the second expansion cone. In an 
exemplary embodiment, radially expanding the overlap between the tubular liner and 
the wellbore casing using the second expansion cone further includes displacing the 
second expansion cone In a longitudinal direcUpn. and compressing at least a portion 
of the subterranean formation using fluid pressure, tn an exemplary embodiment, 
displadng the second expanston cone In a longitudinal direction includes applying fluid 
pressure to the second expansion cone: In an exemplary embodiment, radially 
expanding the portion of the tubular liner that does not overlap with the wellbore casing 
using the second expansion cone includes displacing the secorul expansion cone in a 
longitudinal direction, and pemiitting fluidic materials displaced by the second 
expansion cone to be removed. In an exemplary embodiment, displacing the second 
expanston cone in the tongitudinal direction includes applying fluid pressure to the 
second expansion cone. In an exemplary embodiment, radially expanding the portion 
of the tubular liner that does not overlap with the wellbore casing using the second 
expanston cone includes displacing the second expansion cone in a longitudinal 
direction, and compressing at least a portion of the subten^nean fomiation using fluid 
pressure. In an exemplary embodiment, displacing the second expansion cone in the 
longitudinal direction includes applying fluid pressure to the second expansion cone. In 
an exemplary embodiment, the apparatus further includes injecting a hardenable fluidic 
sealing material into an annulus between the tubular liner and the borehole. 

An apparatus has also been described ttiat includes a firet tubular member, and a 
second tubular member overiappingly coupled to the first tubular member, vi^erein the 
inside diameter of the portton of the first tubular member that does not overlap with the 
second tubular member is substantially equal to the inside diameter of the second 
tubular member, and wherein the second tubular mehiber is coupled to the firet tubular 
member by a method that includes installing the second tubular member and a firet 
expanston cone in the first tubular member, injecting a fluidic material into the firet 
tubular member, pressurizing a portion of an interior region of the second tubular 
member below the first expanston cone, radially expanding at least a portton of the 
second tubular member in the first tubular member by extruding at least a portion of the 
tubular liner off of the first expansion cone, radially expanding an overtap between the 
first and second tubular members, and radially expanding the portton of the second 
tubular member that does not overlap with the firet tubular member using a second 
e)q>anston oone. In an exemplary embodiment, radially expanding the overlap between 
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the first and second tubular members includes impulsively applying outwardly directed 
radial forces to the interior of the overlap between the first and second tubular 
members. In an exemplary embodiment, impulsively applying outwardly directed 
radial forces to the interior of the overlap between the first and second tubular 

5 members includes detonating a shaped charge within the overlap between the first and 
second tubular members. In an exemplary embodiment, radially expanding the overlap 
between the first and second tubular members further includes displacing the second 
expansion cone In a longitudinal direcQon, and pemnitUng fluidic materials displaced by 
the second expansion cone to be removed. In ah exemplary embodiment displacing 

1 0 the second expansion cone In a longitudinal direction includes applying fluid pressure 
to the second expansion cone. In an exemplary embodiment, radially expanding the 
overlap between the first and second tubular members further includes displacing the 
second expansion oone in a tongitudinal direction, and compressing at least a portion 
of the subtenranean formation using fluid pressure. In an exemplary embodiment, 

15 displacing the second expansion oone in a longitudinal direction includes applying fluid 
pressure to the second expansion cone. In an exemplary embodiment, radially 
expanding the portion of the second tubular member that does not overlap with the first 
tubular members using the second expansion cone includes displacing the second 
expansion cone in a longitudinal direction, and permitting fluidic materials displaced by 

20 the second expansion cone to t>e removed. In an exemplary embodiment, displacing 
the second expansion cone in the longitudinal direction includes applying fluid pressure 
to the second expansion cone. 

Although illustrative embodiments of the invention have been shown and 
described, a wide range of nrodification, changes and substitution is contemplated in 

25 the foregoing disclosure. In some instances, some features of the present invention 
may be employed without a cooesponding use of the other features. Accordingly, it is 
appropriate that the appended claims be construed broadly and in a manner consistent 
with the scope of the invention. 
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Claims 

1. An apparatus^ comprising: 
a first tubular member, and 

a seoond tubular member overlappingiy coupled to the first tubular memben 
wherein the Inside diameter of the porfion of the first tubular member that does 
not overlap with the second tubular member Is substantially equal to the ir\side 
diameter of the seoond tubular member, and 

wherein the second tubular member is coupled to the first tubular member by a 
method comprising: 

installing the second tubular member and a first expansion device in the first 
tubular memben 

injecting a fluidic material into the first tubular member; 
pressurizing a portion of an interior region of the second tubular member below the first 
expansion device; 

radially expanding at least a portion of the second tubular member in the first 
tubular memt)er by extruding at least a portion of the tubular liner off of the first 
expansion device; 

radially expanding an overlap between the first and second tubular members; 

and 

radiall/expanding the portion of the second tubular member that does not 
overlap with the first tubular member using a second expansion device. 

2. The apparatus of daim 1 , wherein radially expanding the overlap between 
the first and second tubular members comprises: 

25 impulsively applying outwardly directed radial forces to the interior of the overlap 

between the first and second tubular members. 

3. The apparatus of daim 2, wherein impulslveiy applying outwardly directed 
radial forces to the interior of the overlap between the first and second tubular 

30 members, comprises: 

detonating a shaped charge within the overlap between the fii^t and seoond 
tubular members. 

4. The apparatus of daim 2, wherein radially expanding the overlap between 
35 the first and seoond tubular members further comprises: 

displacing the second expansion device in a longitudinal direction; and 
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permitting fluidic materials displaced by the second expansion device to be removed. 

5. The apparatus of daim 4, wherein displacing the second expansion device 
In a longitudinal direction comprises: 

5 applying fluid pressure to the second expansion device. 

6. The apparatus of daim 2. wherein radially expanding the overlap between 
the first and second tubular members further comprises: 

displadng the second expansion device In a longitudinal direction; and 
10 compressing at least a portion of the subtenanean fonnation using fluid pressure. 

7. The apparatus of dafm 6, wherein displadng the second expansion device 
In a longitudinal diredion comprises: 

applying fluid pressure to the second expansion device. 

15 

8. The apparatus of daim 1 , wherein radially expanding the portion of the 
second tubular nnember that does not overiap with the first tubular members using the 
second expansion device comprises: 

displacing the second expansion device in a longitudinal diredion; and 
20 pemnitting fluidic materials displaced by the second expansion device to be removed. 

9. The apparatus of daim 8. wherein displadng the second expansion device 
In the longitudinal direction comprises: 

applying fluid pressure to the second expansion device. 

25 

1 0. The apparatus of claim 1 . wherein the first tubular member comprises a 
wellbore casing; wherein the second tubular member comprises a wellbbre casing; and 
wherein the first and second tubular members are positioned within a wellt>pre that 
traverses a subterranean fonnation. 

30 

1 1 . The apparatus of daim 1 0, further comprising; 

injecting a hardenable fluidic sealing material into an annulus defined between at 
least one of the first and second tubular members and the borehole. 

35 12. An apparatus, comprising: a first tubular member, and a second tubular 

member overlapplngly coupled to the first tubular member, 
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wherein the inside diameter of the portion of tlie first tubular memt>er that does 
not overlap with the second tubular member is substantially equal to the inside 
diameter of the second tubular member; and 

wherein the second tubular memt>er Is coupled to the first tubular member by a 
5 method comprising: 

installing the second tubular member and a first expansion device in the first 
tubular memben 

radially expanding at least a portion of the second tubular member in the first 
tubular member using the first expansion device; 
1 0 radially expanding an overlap between the first and second tubular members; 

and 

radially expanding the portion of the second tubular member that does not 
overlap with the first tubular member using a second expansion device. 



15 



15 



20 



1 . A method of aeating a mono-diameter wellfcfore casing in a borehole located in a 
subterranean fomiation Including a preexisting wellbore casing, comprising: 
instaMng a tubular liner and a first expansion cone In the borehole;; 
5 injecting a fluidic material Into the borehole; 

pressurizing a portion of an Interior region of the tubular liner below the first 
expansion cone; 

radially expanding at least a portion of the tubular liner In the borehole by 

extmding at least a portion of ttie tubular liner off of the first expansion 
10 cone; 

radially expanding an overiap between the preexisting wellbore casing and the 
tubular linen and 

radially expanding the portion of the tubular liner that does not overlap with the 
preexisting wellbore casing using a second expansion cone. 



2. The method of claim 1 , wherein radially expanding the overiap between the 
preexisting wellbore casing and the tubular liner comprises: 

Impulsively applying outwardly direrted radial forces to the Interior of the 

overiap between the preexisting wellbore casing and the tubular liner 



3. The method of claim 2, wherein impulsively applying outwardly directed radial 
forces to the interior of the overiap between the preexisting wellbore casing and the 
tubular liner, comprises: 

detonating a shaped charge within the overiap between the preexisting wellbore 
25 casing and the tubular liner. 

4, The rhethod of dalm 2, wherein radially expanding the overiap between the 
preexisting wellbore casing and the tubular liner further comprises: 

displacing the second expansion cone in a longitudinal direction; and 
permitting fluidic materials displaced by the second expansion cone to be 
30 renioved. 
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5. The method of claim 4, wherein displacing the second expansion oone In a 
longitudinal direction comprises: 

applying fluid pressure to the second expansion cone. 
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6. The method of daim 2, wherein radially expanding the overlap between the 
tubular liner and the preexisting wellbore casing using the secx)nd expansion cone 
further comprises: 

displacing the second expansion cone in a longitudinal direction; and 
compressing at least a portion of the subtenranean fbrmation using fluid 
pressure. 

1. The method of dalm 6, wherein displacing the second expansion cone in a 
longitudinal direction comprises: 

applying fluid pressure to the second expansion cone. 

8. The method of daim 1 , wherein radially expanding the portion of the tubular liner 
that does not overlap with the preexisting weilix>re casing using the second expansion 
cone comprises: 

displadng the second expansion cone in a longitudinal direction; and 
pennitHng fluidic materials displaced by the second expansion cone to be 
removed. 

9. The method of daim 8, wherein displadng the second expansion cone In the 
longitudinal direction comprises: 

applying fluid pressure to the second expansion cone. 

1 0. The method of daim 1 , wherein radially expanding the portion of the tubular liner 
that does not overiap with the preexisting wellbore casing using the second expansion 
cone comprises: 

displadng the second expansion cone in a longitudinal direction; and 
compressing at least a portion of the subtenranean formation using fluid 
pressure. 

1 1 . The method of daim 1 0, wherein displadng the second expansion cone in tlie 
longitudinal direction comprises: 

applying fluid pressure to the second expansion cone. 

1 2. The method of daim 1 , further comprising: 

Injecting a hardenable fluidic seaKng material into an annulus between the 
tubular liner and the borehole. 
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1 3. A system for aeating a mono-diameter wellt>OFe casing in a borehole located in a 
subterranean fonnatlon including a preexisting wellbore casing, comprising: 

means for installing a tubular liner and a first expansion cone in the borehole; 
5 means for injecting a fluidic material into the borehole; 

means for pressurizing a portion of an interior region of the tubular liner below 

tfie first expansion cone; 
means for radially expanding at least a portion of the tubular liner In the 

borehole by extruding at least a portion of the tubular liner off of the first 
10 expansion cone; 

means for radially extending an overlap between the preexisting wellbore 

casing and tiie tubular linen and 
means for radially expanding tiie portion of the tubular liner that does not 

overlap witti ttie preexisting wellbore casing using a second expansion 
15 cone. 



14. The system of daim 13, wherein ttie means for radially expanding ttie overlap 
between the preexisting wellbore casing and the tubular liner comprises: 

means for impulsively applying outwardly directed radial forces to the interior of 
20 tiie overiap between the preexisting wellbore casing and ttie tubular 

liner. 

15. The system of claim 14, wherein tiie means for impulsively applying outwardly 
directed radial forces to ttie interior of the overiap between the preexisting wellbore 

25 casing and the tubular liner, comprises: 

means for detonating a shaped charge within the overiap between the 
preexisting wellbore casing and the tubular liner. 

16. The system of daim 14. wherein ttie means for radially expanding the overiap 
30 between ttie preexisting wellbore casing and flie tubular liner further comprises: 

dtspladng ttie second expansion cone in a longitudinal directton; and 
penmitting fluidic materials displaced by ttie second expansion cone to be 
removed. 

35 17. The system of daim 16, wherein the means for displadng tiie second expansion 
cone In a longitudinal direction comprises: 
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means for applying fluid pressure to the second expansion cone. 

18. The system of daim 14, wherein the means for radially expanding the overlap 
between the tubular liner and the preexisting wellbore casing using the second 
5 expanston cone further comprises: 

means for displacing the second expansion cone In a longitudinal direction; and 
means for compressing at least a portion of the subterranean formation using 
fluid pressure. 

10 1 9. The system of daim 1 8, wherein the means for displadng the second expansion 
cone in a longitudinal direction comprises: 

means for applying fluid pressure to the second expansion cone. 

20. The system of daim 13, wherein the means for radially expanding the portion of 
15 the tubular liner that does not overlap with the preexisting wellbore casing using the 

second expansion cone comprises: 

means for displadng the second expansion cone in a longitudinal direction; and 
means for permitting fluidic materials displaced by the second expansion cone 
to be removed. 

20 

21 . The system of daim 20, wherein the means for displadng the second expanston 
cone in the longitudinal direction comprises: 

means for applying fluid pressure to the second expansion cone. 

25 22. The system of daim 1 3, wherein the means for radially expanding the portion of 
the tubular liner that does not overiap with the preexisting wellbore casing using the 
. second expansion cone ooniprises: 

means for displadng the seccNTKi expansion cone in a longitudinal direction; and 
means for compressing at least a portion of the subtenranean fbnration using 
30 fluid pressure. 

23. The system of daim 22, wherein the means for displadng the second expansion 
cone in the longitudinal direction comprises: 

means for applying fluid pressure to the second expansion cone. 
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24. The system of daim 1 3, further comprising: 
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means for injecting a hardenable fluidic sealing niateriai into an annulus 
between the tubular liner and the borehole. 

25. A method of creating a tubular structure having a substantially constant inside 
5 diameter, comprising: 

installing a first tubular member and a first expansion cone within a second 

tubular member, 
injecting a fluidic n^terial irito the second tubular member, 
pressurizing a portion of an interior region of the first tubular member below the 
1 0 first expansion cone; 

radially expanding at least a portion of the first tubular member In the second 
tubular member by extruding at least a portion of the first tubular 
member off of the first expansion cone; 
radially expanding an overlap between the first and second tubular members; 
15 and 

radially expanding the portion of the first tubular member that does not overlap 
with the second tubular member using a second expansion cone. 

26. The method of claim 25, wherein radially expanding the overlap between the first 
20 and second tubular members comprises: 

impulsively applying outwardly directed radial forces to the interior of the 
overiap between the first and second tubular members. 

27. The method of daim 26, wherein impulsively applying outwardly directed radial 
25 forces to the interior of the overiap between the first and second tubular members, 

comprises: 

detonating a shaped charge within the overiap between the first and second 
tubular members. 

30 28. The method of claim 26, wherein radially expanding the overiap between the first 
and second tubular members further comprises: 

displacing the second expansion cone in a longitudinal direction; and 
permitting fluidic materials displaced by the second expansion cone to be 
renrtoved. 

35 
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29. The method of claim 28. wherein displacing the second expansion cone in a 
longitudinal direction comprises: 

applying fluid pressure to the second expansion cone. 

30. The method of claim 26, wherein radially expanding the overiap t>etween the first 
and second tutHilar memt)ers using the second expansion cone further comprises: 

displacing the second expansion cone in a longitudinal direction; and 
compressing at least a porUon of the subterranean formation using fluid 
pressure. 

31 . The method of claim 30, wherein displacing the second expansion cone in a 
longitudinal direction comprises: 

applying fluid pressure to the second expansion cone. 

32. The method of daim 25, wherein radially expanding the portion of the first tubular 
member that does not overlap with the second tubular memt>er using the second 
expansion cone comprises: 

displacing the second expansion cone in a longitudinal direction; and 
permitting fluidic materials displaced by the second expansion cone to be 
removed. 

33. The method of claim 32, wherein displacing the second expansion cone in the 
longitudinal diredion comprises: 

applying fluid pressure to the second expansion cone. 

34. A system for creating a tubular structure having a substantially constant inside 
diameter, comprising: 

means for installing a first tubular member and a first expansbn cone within a 

second tubular member; 
means for injecting a fluidic material into the second tubular memben 
means for pressurizing a portion of an interior regbn of the first tubular member 

below the first expansion cone; 
means for radially expanding at least a portion of the first tubular member in the 

second tubular member by extruding at least a portion of the first tubular 

member off of the first expansion cone; 
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means for radially expanding an overlap between the first and second tubular 
members; and 

means for radially expanding the portion of the first tubular member that does 
not overlap with the second tubular member using a second expansion 
5 cone. 

35. The system of dalm 34, wherein the means for radially expanding the overlap 
between the first and second tubular members comprises: 

means for impulsively applying outwardly directed radial forces to the interior of 
10 the overlap between the first and second tubular members. 

36. The system of claim 35, wherein the means for impulsjvely applying outwardly 
directed radial forces to the interior of the overiap between the first and second tubular 
members, comprises: 

means for detonating a shaped charge within the overlap between the first and 
1 5 second tubular members. 

37. The system of claim 35, wherein the means for radially expanding the overlap 
between the first and second tubular members further comprises: 

means for displacing the second expansion cone in a longitudinal direction; and 
20 means for permitting fluidic materials displaced by the second expansion cone 

to be removed. 

38. The system of dalm 37. wherein the means for displadng the second expansion 
cone In a longitudinal direction comprises: 

25 means for applying fiuld pressure to the second expansion cone. 

39. The system of daim 35, wherein the means for radially expanding the overiap 
between the first and second tubular members using the second expansion cone 
further comprises: 

30 means for displadng the second expansion cone in a longitudinal direction; and 

means for compressing at least a portion of \t\e subten^nean formation using 
fluid pressure. 

40. The system of daim 39, wherein the means for displadng the second expansion 
35 cone in a longitudinal direction comprises: 

means for applying fluid pressure to the second expansion cone. 
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41 . The system of daim 34, wherein the means for radially expanding the portion of 
the first tubular member that does not overlap with the second tubular member using 
the second expansion oone comprises: 

5 means for dispjadng the second expansion cone in a longitudinal direction; and 

means for pemnitting fjuidic materials displaced by the second expansion cone 
to be removed. 

42. The system of daim 41 . wherein the means for displadng the second expansion 
1 0 cone in the longitudinal direction comprises: 

means for applying fluid pressure to the second expansion cone. 

43. An apparatus* comprising: 

a subterranean formation induding a borehole; 
15 a wellbore casing coupled to the borehole; and 

a tubular liner overiappingly coupled to the wellbore casing; 
wherein the inside dianr>eter of the portion of the wellt)ore casing that does not 
overlap with the tubular liner is substantially equal to the inside diameter 
of the tubular liner; and 
20 wherein the tubular liner is coupled to the wellbore casing by a method 

comprising: 

installing the tubular liner and a first expansion cone in the borehole; 
injecting a fluidic material into the borehole; 

pressurizing a portion of an interior region of the tubular liner t)elow the 
25 first expansion cone; 

radially expanding at least a portion of the tubular liner in the borehole 
by extmding at least a portton of the tubular liner off of the first 
expansion cone; 
radially expanding an overlap between the wellbore casing and the 
30 tubular liner; and 

radially expanding the portion of the tubular liner that does not overlap 
with the wellbore casing using a second expansiori cone. 

44. The apparatus of daini 43, wherein radially expanding the overiap between the 
35 preexisting wellbore casing and the tubular liner comprises: 
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impulsively applying outwardly directed radial forces to the interior of the 
overiap between the weltbore casing and the tubular liner. 

45. The apparatus of daim 44. wherein impulsively applying outwardly directed radial 
5 forces to the interior of the overiap between the wellbore casing and the tubular liner, 
comprises: 

detonating a shaped charge within the overiap between the wellbore casing and 
the tubular liner. 

10 46. The apparatus of claim 44, wherein radially expanding the overiap between the 
wellbore casing and the tubular liner further comprises: 

displacing the second expansion cone in a longitudinal direction; and 
permitting fluklic materials displaced by the second expansion cone to be 
removed. 

15 

47. The apparatus of claim 46, wherein displacing the second expansion cone In a 
longitudinal direction comprises: 

applying fluid pressure to the second expansion cone. 

20 48. The apparatus of daim 44, wherein radially expanding the overiap between the 
tubular liner and the wellbore casing using the second expansion cone further 
comprises: 

displadng the second expansion cone in a longitudinal direction; and 
compressing at least a portion of the subtenranean fonrnation using fluid 
25 pressure. 

49. The apparatus of daim 48, wherein displadng the second expansion cone in a 
longitudinal direction comprises: 

applying fluid pressure to the second expansion cone. 

30 

50. The apparatus of daim 43, wherein radially expanding the portion of the tubular 
liner that does not overiap with the wellbore casing using the second expansion cone 
comprises: 

displadng the second expansion cone in a longitudinal direction; and 
35 pemrtitting fluidic materials displaced by the siecond expansion cone to be 

removed. 
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51 . The apparatus of daim 50, wherein displacing the second expansion cone in the 
longitud^i direction conv>ris6s: 

applying fluid pressure to the second expansiori cone. 

52. The apparatus of claim 43. wherein radially expanding the portion of the tubular 
liner that does not overlap with the weilbore casing using the second expansion oone 
comprises: 

displacing the second expansion cone in a longitudinal direction; and 
1 0 compressing at least a portion (rf the subterranean formation using fluid 

pressure. 

53. The apparatus of daim 52. wherein dtspladng the second expansion cone in the 
longitudinal direction comprises: 

1 5 applying fluid pressure to the second expansion cone. 

54* The apparatus of daim 43. further comprising: 

injecting a hardenable fluidic sealing material into an annulus between the 
tubular liner and the borehole. 

An apparatus, comprising: 
a first tubular member, and 

a second tubular member overiappingly coupled to the first tubular member, 
wherein the inside diameter of the portion of the first tubular member that does 
not overiap with the second tubular niember is substantially equal to the 
Inside diameter of the secorKi tubular rnemt>en dnd 
wherein the second tubular mernber Is coupled to the first tutnjlar merhber by a 
method comprising: 

installing the second tubular member and a first expansion cone in the 

first tubular member; 
injecting a fluidic material into the first tubular member 
pressurizing a portion of an interior region of the second tubular member 

below the first e)4>ansion cone; 
radially expanding at least a portion of the second tubular member in the 
first tubular member by extruding at least a portion of the tubular 
liner off of the first expansion cone; 
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radially expanding an overiap between the first and second tubular 
members; and 

radially expanding the portion of the second tubular member that does 
not overlap with the first tubular member using a second 
5 expansion cone. 

56. The apparatus of daim 55, wherein radially expanding the overlap between the 
first and second tubular members oomprtees: 

impulsively applying outwardly directed radial forces to the interior of the 
10 overlap between the first and second tabular members. 

57. The apparatus of daim 56, wherein impulsively applying outwardly directed radial 
forces to the interior of the overlap between the first and second tubular members, 
comprises: 

15 detonating a shaped charge within the overlap between the first and second 

tubular members. 

58. The apparatus of daim 56, wherein radially expanding the overiap between the 
first and second tubular members further comprises: 

20 displacing the second expansion cone in a longitudinal direction; and 

permitting fiuidic materials displaced by the second expansion cone to be 
removed. 

59. The apparatus of daim 58, wherein displadng the second expansion cone in a 
25 longitudinal direction comprises: 

applying fluid pressure to the second expansion cone. 

60. The apparatus of daim sb, wherein radially expanding the overiap between the 
first and second tubular members further comprises: 

30 displadng the second expansion cone in a longitudirial direction; and 

compressing at least a portion of the subterranean formation using fluid 
pressure. 

61 . The apparatus of daim 60, wherein displadng the second expansion cone in a 
35 longitudinal direction comprises: 

applying fluid pressure to the second expansion cone. 



42 



62. The apparatus of claim 55, wherein radially expanding the portion of the second 
tubular member that does not overlap with the first tubular members using the second 
expansion cone comprises: 

5 displacing the second expansion cone in a longitudinal direcUon; and 

pennitting fiuidic materials displaced by ttie second expansion cone to be 
removed. 

63. The apparatus of daim 62« wherein displacing the second expansion cone in the 
10 longitudinal direction comprises: 

applying fluid pressure to the second expansion cone. 
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